Background: There is a correlation between self-esteem in adolescents and risks and protective factors for their health and welfare. The study was conducted to determine the prevalence of low self-esteem and sociodemographic features related to anxiety, depression, educational stress, and suicidal ideation in secondary school students in Vietnam.
INTRODUCTION
It is well recognised that adolescence is one of the most rapid phases of human development (1) . It is characterised by a rapid physical, social, and cognitive growth, as well as changes in self-esteem. Self-esteem is reported to have a significant impact on important life outcomes including health and social outcomes during adolescence and adulthood. For example, there is a clear connection between higher self-esteem and positive outcomes, such as occupational success, better social relationships, a sense of well-being, and positive perceptions by peers, academic achievement, and good coping skills (2, 3) . Low self-esteem is causally related to depression, substance abuse, antisocial behaviour, and suicide (4) (5) (6) . The literature demonstrates that social functioning, such as acceptance by peers, is lower in children with low self-esteem (7) .
Extensive research has explored risk and protective factors related to low self-esteem development during adolescence. Reported risk factors include being a girl (6, 8, 9) , the family's low socioeconomic status (10) , parents' education level, family eligibility for public assistance, eligibility for free or reduced-cost school meals, the parents' employment status (11) , and school performance and grades (6, 12) , as well as obesity (13) .
Academic achievement is known to be affected by self-esteem, while self-esteem may also influence academic achievement (7) . High self-esteem is reported as an important predictive factor for students' academic achievement (14) . Another study found that while high self-esteem resulted in many positive outcomes and benefits, it did not necessarily lead to good school performance (15) . On the other hand, adolescents with poor academic results did not always have low general self-esteem (16) .
There is an association between low self-esteem and negative outcomes for young people's behavioural and mental health problems, including health-compromising behaviours such as substance abuse, early sexual activity, and eating problems (17) . A longitudinal study among a large sample of young New Zealanders found, however, that while low self-esteem significantly predicted adolescent eating and other healthcompromising behaviours, it was not related to substance abuse and early sexual activity (18) . With regard to mental health, a correlation has been detected between low self-esteem and depression (19, 20) , anxiety (10, 21) , and adolescents' suicidal ideation and attempts (18, 22) .
Reports during the past few years indicate that there is a strong relationship between academic pressure and stress, depression, anxiety, low self-esteem, and suicidal ideation among students in secondary or high school and in young adults (23) (24) (25) . A study describing perceptions about mental illness in Hue in Vietnam noted that "studying or thinking too much" is a cause of mental health problems (26) . In Vietnamese culture, the pressure from parents and schools might be expected to have an unintended effect, leading to lower self-esteem and associated outcomes seen elsewhere among high school students. There are as yet no reports of systematic studies on this issue in Vietnam, and there are few reports of descriptive or analytical research into adolescent self-esteem. This is particularly relevant since we found high levels of depression, anxiety, and suicidal ideation among secondary school students in Vietnam [Nguyen, D. T., Dedding, C., Pham, T. T., Wright, P., & Bunders, J. (25) ]. This article reports on a study that aimed to determine (1) the prevalence of low self-esteem; (2) the characteristics associated with low selfesteem; and (3) the relationships among self-esteem and anxiety, depression, educational stress, and suicidal ideation in secondary school students. We hypothesised that low selfesteem would be associated with a greater risk of poor mental health status.
MATERIALS AND METHODS

Study Design and Participants
A cross-sectional study design was used to recruit 1,260 students at three secondary schools in urban and suburban areas in Cantho City in Vietnam. All data were collected during the first academic semester, from September to December 2011. A more detailed description of the sampling and its participants can be found elsewhere (25) .
Measures
All participants were invited to provide information by selfreporting using a questionnaire. This was done after class or at home anonymously to minimise potential reporting bias and to keep information confidential. The detailed components of the questionnaire have been described elsewhere (25) .
The 10-item Rosenberg Self-esteem Scale (21, 27 ) was used to assess global self-esteem, with higher scores indicating more positive self-regard. Each item asked for response using a 4-point Likert scale ranging from 1 (strongly agree) to 4 (strongly disagree). The scale is generally reliable, with test-retest correlations value between 0.82 and 0.88 (21) . The Cronbach α of the scale in the present study was 0.77. The scale ranges from 0 to 30: a score greater than 25 suggests high self-esteem; scores between 15 and 25 are considered to be within normal range, whereas scores less than 15 suggest low self-esteem (Morris Rosenberg).
A more detailed method description on employing the Center for Epidemiology Studies Depression (CES-D), the anxiety scale, and the Educational Stress Scale for Adolescents for this study is available (25) .
To address the issue of suicidal ideation, additional questions on whether the student had ever seriously considered suicide or made a suicide plan used a 3-point scale (never, sometimes, and often). A yes/no question was also used to identify students who had attempted suicide.
To define risks and protective factors, we explore the variables listed in Table 1 , including mother's education, physical and emotional abuse by parents or other adults in the household or school, academic performance in the last semester, educational stress, attendance at a supplementary class, and use of personal tutor. The data collected using the questionnaire is available in the Supplementary Data File.
Data Analysis
Demographic data were analysed descriptively to determine basic characteristics of the sample population and presented as means ± standard deviations (SD). The χ 2 test was used to assess the significance of differences in the distribution of participants by selected sociodemographic characteristics, risk factors, and outcome variables. Associations between low self-esteem and family characteristics, educational stress, and academic achievement were explored by logistic regression analysis. Univariate independent predictors of low self-esteem with p < 0.10 were entered in a multivariate logistic regression model, and the backward Wald method was applied to study their influence on the presence of low self-esteem. Univariate logistical analyses were also applied to determine the relationships among low self-esteem and anxiety, depression, and suicidal ideation, and Pearson correlation coefficients were used to measure the correlations among these. All analyses were carried out using a significance level of 5%, and all tests were 2-sided. The 95% confidence intervals (CIs) of odds ratios (ORs) were also calculated. All analyses were analysed by using SPSS Inc, Chicago, the United States of America version 16.0.
RESULTS
Demographics
Of the 1,260 students invited to participate, 111 (7.3%) were excluded from analysis because they did not adequately complete the questionnaire; for example, they did not provide answers to five or more items in the CES-D. The final sample comprised 1,149 senior high school students with a mean age of 16.1 years. Participating students were fairly evenly distributed in terms of sex: 36.5% males and 63.5% females ( Table 1) . This proportion also reflects the proportion of males and females enrolled in the classes studied. Students' participation from each grade (10-12) did not significantly differ, at around 33% each. Ninety-five percent of students were ethnically Kinh; other ethnic groups included Hoa and Khmer. This sample was in line with the school population in this area.
Prevalence of Low Self-Esteem and Characteristics Associated With Self-Esteem
The mean self-esteem score was 17.56 on a scale of 0 to 30. The scores for boys and girls were similar (17.83 vs. 17.40; t = 1.720; p = 0.086). Based on all scores, nearly a fifth (19.4%) of the respondents reported low self-esteem according to Rosenberg's criteria, with scores below 15 ( Table 1) . Based on univariate logistic regression analysis, among six investigated variables, two variables "having a personal tutor" and "attendance at supplementary class" were negatively associated with the risk of low self-esteem, while the other variables were positively correlated to low self-esteem ( Table 2) . Students were likely to show lower self-esteem, when their mother's education was at primary level or below, when they were often physically or emotionally abused at home or at school, when they had below average/very poor academic performance in the last semester, or when they reported experiencing high educational stress.
In the multivariate regression analysis (with the backward Wald method), not accounting for effect modification, four variables remained correlated to low self-esteem, either in a negative or positive direction. Having a personal tutor and academic performance in the last semester were no longer a significant association, but attending supplementary classes still remained a protective factor for low self-esteem (reduced OR of 43% compared with students not attending) ( Table 2) .Study results that were considerably positively associated to low self-esteem were medium and high educational stress (ORs = 2.25 and 4.02, respectively).
Relationships Between Self-Esteem and Anxiety, Depression, and Educational Stress, and Suicidal Ideation
As shown in Table 3 , four variables-self-esteem, anxiety, depression, and educational stress-were related to each other. Self-esteem was negatively correlated to anxiety, depression, and educational stress, while educational stress was positively correlated to anxiety and depression.
One of the purposes of the study was to identify the impact of selfesteem on mental health problems. The results of univariate logistics 
DISCUSSION
We investigated the prevalence of low self-esteem among secondary school students, the characteristics associated with low self-esteem, and the relationships among self-esteem and anxiety, depression, and suicide. Nearly 20% of the students had low self-esteem, with no difference between girls and boys. These results are in line with some previous studies (12, 28), but inconsistent with others (6, 12) . Cultural and social differences in the study populations could explain some of the differences.
Reasons for Having a Higher Prevalence of Low Self-Esteem Among Females
The results of this study cannot provide precise reasons for the higher prevalence of lower self-esteem among females; however, a number of possible causes for the gender differences are worth discussing. Although gender equality has improved in recent years in Vietnam and is clearly legislated, gender issues within the family and society remain a challenge for most Vietnamese, who are strongly influenced by traditional culture and custom (29) . There is an association between female gender and emotionally unstable personality (30, 31) . As a result, women are more prone to develop emotionally unstable personality (e.g. borderline personality) (32) . Thus, females' self-esteem may be more likely to fluctuate, depending on how they themselves or others, especially their parents, evaluate their achievements. A high prevalence of low self-esteem among the secondary school students should be considered as an important mental health problem not only by parents, school teachers, and principals but also by policy makers in the education and health sectors in Vietnam. In fact, health care related to psychological disorders has not received adequate consideration yet in Vietnam (33) . Therefore, it is important to take mental health care into account when developing a policy framework to improve general school health services, such as directive no. 23/2006/CT-TTg on having wellequipped and professionally qualified health officers in schools (34) , and Decision No. 401/2009/QD-TTg, which approved the program "Preventing and combatting diseases in educational establishments belonging to the national education system" (35) . Our results confirm the findings of previous studies (6, 10, 25, 36) , namely, that family characteristics, including mother's low educational level and physical and emotional abuse by parents or other adults in the household, were associated with low levels of self-esteem. In addition, educational characteristics such as the school environment, academic performance, and high educational stress were strongly associated with self-esteem. These findings are consistent with results of other studies, for example, by Pullmann & Allik (16) , which found that parents have a great deal of influence on their children's psychological development, including on the relationships outside the family environment (6, 10) . Students who attended one or more supplementary classes appeared to be at lower risk of having poor self-esteem. In Vietnam, these students are usually from a family with a higher socioeconomic status. Attending supplementary class may reduce the stress of workload and academic pressure for those students. It would be useful to confirm this with further studies in the Vietnamese context, but this kind of support is unlikely to be available to families who cannot pay for it.
Low self-esteem in the adolescents in Cantho City was associated with poor academic performance. Aryana (14) reported that high self-esteem among preuniversity students was an important factor in predicting high academic achievement. Our finding also highlights that self-esteem plays an important role in predicting academic achievement, although a cross-sectional study design is unable to demonstrate causality; a prospective study to identify causality of the low self-esteem would be appropriate in future research.
With regard to mental health, the results of Pearson correlation analysis showed that self-esteem was negatively correlated to anxiety, depression, and educational stress, while the results of univariate logistic regression illustrated that low self-esteem contributed to a high risk of anxiety, depression, and suicidal ideation. These results are comparable to others showing that low self-esteem was associated with depression (19, 20, 37) and identifying a relationship between self-esteem and anxiety (10, 21) , as well as a relationship between low self-esteem and suicidal ideation and suicide attempts among adolescents (18, 22) . Screening for low self-esteem in adolescents is a possible strategy to help identify secondary school students at risk of anxiety, depression, and suicide. In addition, our previous study (25) showed an association between mental health problems and academic pressure, resulting from an overloaded curriculum and pressure from teachers and parents to succeed. There is clearly a need to reduce mental health problems among today's secondary school students in Vietnam. The development of a website to provide psychoeducation designed to meet the needs of young Vietnamese and of school-based counselling services for students, possibly by collaborating with volunteers from the Youth Union, the largest sociopolitical Vietnamese youth organization, at local universities, teachers, and parents, will be explored as one of the solutions (36) . Around 66.3% of young Vietnamese downloaded the mobile health applications for disease prevention (38) . Nevertheless, one of the challenges to using a digital health intervention is that young Vietnamese with a higher perceived stress level were significantly less likely to use such interventions (39) .
Study Limitations
One limitation of this study relates to the sample and its generalizability. Although the distribution of girls and boys reflected the true/current situation in the classes selected, the sample was from only three schools in urban and suburban Cantho. Another limitation concerns the study design, which specified collection of data from adolescents by self-reporting using standardised questionnaires. The respondents' personality and identity development are still incomplete, which could result in fluctuating self-perceptions (9) and thus unreliable reporting. Also, the exploration of potential causes of low self-esteem as self-reported by subjects was not included in the survey. Another limitation is that the cross-sectional study design does not permit detection of links between covariates; longitudinal studies on this topic are still needed. Finally, the self-esteem, anxiety, and CES-D scales, like other screening instruments, cannot be viewed as diagnostic tools, but only as screening tests to identify members of groups at risk for these conditions. The results tell us how the students perceive their health but are not in themselves evidence of medical concerns. Moreover, there is no assessment of stress coping and stress levels, obesity (40) , and chronic medical illness (e.g. asthma) (41) , which may confound and influence anxiety, depression, and suicidal ideations. Finally, in a cross-sectional study, the cause-effect relationship cannot be measured; that requires a longitudinal cohort or a randomised controlled study. 
CONCLUSIONS
Our research suggested that self-esteem is correlated to anxiety, depression, and academic stress, which significantly affects students' quality of life and is linked to suicidal ideation. The results therefore suggest the need for a school-based or web-based provision of information or services aimed at proactively increasing students' self-esteem and skills for dealing with academic stress.
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